IN the normal regulation of the blood sugar several factors are physiologically integrated, induding hormones of the anterior pituitary gland, islets of Langerhans, adrenal cortex and medulla, glycogen-glucose interchange, tissue metabolism, renal threshold, diet, and possibly nervous mechanisms particularly in the hypothalamus.
The hormones of the anterior pituitary favour gluco-neogenesis, in opposition to insulin, and counteract the peripheral action of insulin in the tissues. In hypophysectomy there is a hypersensitivity to insulin with possibly hypoglycaemia. The brain of the feetus and of the newborn is probably less susceptible to permanent damage by anoxia. It is suggested that the tolerance of young dogs to anoxia and hypcglycemia is related to relatively low cerebral metabolic rate; and an anaerobic source of energy. In the adult the reverse is the case, and is related to the greater susceptibility of the higher centres, and cerebral tissue to anoxia and hypoglycoemia. In fatal hypoglycaemia there is widespread degeneration and necrosis of nerve cells in the cerebral cortex, and basal ganglia, this being probably due to failure of vital oxidative processes from lack of substrate glucose and worsened by subsequent vasomotor disturbance.
Hypoglycaemia may occur in numerous clinical conditions including adrenal insufficiency; pituitary insufficiencv, e.g. tumour, cyst, or atrophy; Von Gierke's hepatomegalia glycogenica; hypothyroidism; renal glycosuria and low carbohydrate diet; prematurity; and possibly in hypothalamic lesions. Barris and Ingram observed the occurrence of hypoglycazmia in animals with experimental lesions in the anterior hypothalamus, particularly in the neighbourhood of the paraventricular nucleus. There are cases of spontaneous hypoglycaemia in which the cause is not definite. True hyperinsulinism, e.g. islet tumour, is extremely rare in childhood. Hypoglycaemia may occur in the newborn, during the first several days of life. This is probably due to imperfect endocrine regulation, with relative hyperinsulinism or' defective glycogenolysis. Hartmann and Jaudon state that hypoglycaemia during the first four or five days of life occurs quite frequently in normal newborn infants, and seems to be due to an imperfectly developed regulatory mechanism which creates a state of functional hyperinsulinism.
Van Creveld observes that the glycogen of the newborn shows the interesting difference that relatively large amounts of adrenalin are required for its mobilization and various changes demonstrate that prenatal and neonatal glycogen metabolism differs from that occurring later. He considers that increased insulin sensitivity and probably faulty glycogenolysis to be operative, and not absolute hyperinsulinism.
In the newborn of the diabetic mother, hypoglycaemia may be responsible for severe reactions, convulsions, and collapse, but this is generally remedied by glucose feeds. Neonatal hypoglycaemia may be intensified in its effects by intracranial injury or adrenal haemorrhage.
Rector and Jennings observed the occurrence of hypoglycaemia with convulsive effects in children, aged 1 to 3 years (11 cases). They suggest it is due to intermittent functional hepatic disorder with temporary depletion of glvcogen reserve and that most cases are amenable to conservative management, especially a diet high in carbohydrate and that the prognosis is infinitely better than it is for older patients with hypoglycamia of organic origin. Whilst recognizing that hypoglycaemia is not a frequent cause of convulsions in childhood they suggest that blood sugar studies should be made in cases of obscure convulsion disorder in childhood.
Graham and Hartmann report a case of a girl aged 1 year, with blood sugar 18 mg.%, who was benefited by partial pancreatectomy.
In hypoglycaemia the symptoms and signs may be considered as an ordered depression of the cerebral levels from the higher to the lower, and the clinical effects would seem to bear a relationship to a rate of fall as well as h degree of fall in the blood sugar. The symptoms may vary in the same patient under the same degree of hypoglycaemia. There is considerable variation in individual sensitivity to insulin. Sometimes even though the blood sugar may decline to 30 mg.% reaction may be delayed up to thirty to sixty minutes and in fact may synchroniize with a reactionary rising level of blood sugar. Notably also, flushing and sweating varies considerably in the patients. There is no doubt that there is a personal cerebral sensitivity in the hypoglycxmia state, and this may be compared with alcohol intoxication and the behaviour patterns may be considered in relation to hypothalamic responses. CASE I.-M. T. Spontaneous hypoglycwmia. First baby, 40 weeks' pregnancy, birthweight 7 lb., normal delivery. Eight hours' labour. Admitted on 30.1.46, aged 4 weeks, with a history of being quite well until two days previously when he had gone off his feeds and become constipated. He had had several small convulsions on the day of admission. He was found to have some umbilical sepsis with a palpable liver and inflammation of the throat and ears. A tentative diagnosis of neonatal infection was made and treated with sulphonamide and penicillin. Intravenous infusions of 5% dextrose were given from 30.1.46 to 1.2.46. Frequent convulsions occurred between 3 to 6.2.46, during which the calorie value of his feeds was increased although the sugar remained at the same level (50 grammes per day). Infantile tetany was suspected, but the blood calcium was normal (10-7 mg.). On discharge on 12.2.46 he had gained weight from 6 lb, 5 oz. to 6 lb. 12 oz. and was chiefly breast-fed with a complementary feed containing 7% carbohydrate. In hospital he was fed at three-hourly intervals with the 3 a.m. feed omittied, but on his return home the 12 midnight feed was also omitted.
Readmitted on 15.2.46 with a history of having had several convulsions per day since discharge three days previously, although he had been taking his feeds well. On examination he was apparently unconscious with twitching of his limbs and face. Respiration was very irregular and shallow. No signs of infection were found. As he was not taking by mouth, intravenous infusions of 5% dextrose were given on Fiebruary-15 and 16, 1946 . The epileptiform state ceased during the night of the 15th-16th. Lumbar puncture on tha 16th and 21st did not show any diagnostic signs of meningitis or of cerebral haemorrhage; the protein was 30 mg. per 100 ml. and the sugar was absent.
The convulsions continued, about 6 to 7 being observed per day. He was noticed to sweat profusely during these attacks of twitching and this togethier with the low C.S.F. sugar suggested a diagnosis of hypoglycaemia. Blood sugar on 1.3.46 was 23 mg.%, the specimen being taken three hours after a feed. The feeds were increased from 42 grammes sugar daily to 70 grammes including a feed at 12 midnight; the convulsions were controlled. On 5th the response to an injection of adrenalin, 2 ml. of 1/1,000 solution was found from blood-sugar readings to be normal. The convulsions persisted in spite of increasing the feed on 13th to 50 grammes sugar daily. On 19th a diurnal glucose curve gave low readings falling to 20 mg.% at midnight, so the feeds were increased to 68 grammes sugar daily with a feed at midnight. As he had no fits for a month he was allowed home. Just before discharge the interval between feeds was increased to four hours and the midnight feed omitted. He returned to the Out-Patient Department a week later having had further convulsions. The sugar content of the feeds was increased to 87 grammes per day; three-hourly, with a feed at midnight. While in hospital he never showed any intolerance to the high percentage of sugar in the feeds, and on this high carbohydrate appeared to be generally better, but diurnal blood-sugar readings showed moderate low level and undoubtedly hypoglycaemia was intermittently present.
The clinical progress has been poor despite high carbohydrate intake. The baby now shows evidence of cerebral damage and a condition of decorticate rigidity has appeared. Insulin depression curve on 68 grammes carbohydrate diet showed a minimum reading of 44 mg. The -lowest blood-sugar diurnal variation-25 mg. Liver, viscera, n.a.d.
His mother's blood-sugar and glucose tolerance curves were found to be normal. CASE II. Was put on full diet and discharged home as satisfactory. Nine months later the boy was brought, in coma, to the 'Casualty Department. Two and a half ounces of glucose in water were passed into the stomach and in ten minutes consciousness was regained. No further attacks have occurred and the boy seems to have maintained improvement on a diet rich in fat and poor in carbohydrate. Present diurnal blood-sugar readings normal.
CASE IV.-P. M. I. Epilepsy with associated hypoglycamia. Well until aged 10 years when menstruation commenced and slight convulsions synchronously. Occasional but definite epileptiform attacks occurred just before a meal and all occurred a few days after the end of a menstrual period. General physique and mental level good. Minimal blood sugar and diurnal variation 50 grammes %. EXE.G. showed definitely abnormal reading which is referred to as being of diffuse type rather than local, and therefore is in accordance with diagnosis of idiopathic epilepsy aggravated by hypoglyaemia phases. 
